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ABSTRACT. Assuming krypton molecules adsorbed on graphite surface as 2D gas, the inter-
action energy of Kr-graphite and the Henry’s constant are calculated analytically by the Fourier
series expansion method. 2D virial cofficients, Byp and Cp, are also calculated to obtain 2D
equation of state, and thence adsorption isotherms. The isotherms so obtained are compared with
experimental results reported by Putnam and Fort. The pairwise additivity of Lennard-Jones
(12,6) interaction energy is also assumed, and parameters therein are taken as; €, /k=70K,
0g,=0.35nm, €,/k=170K, and 0,,=0.37 nm.
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Table 1. Energy parameters for Kr-graphite inter-
action.
(Igj'/ e(‘i‘(/)‘ (?}’ﬁ) Z* e+ U*, min (Positiont
mol)
1.40 21.34 S
12.3 68.9 354 1.43 20.14 | SP
1.43 20. 03 A

SP; center of C-C bond
and A; top of C atom of graphite.

t S; Center of hexagon,
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Fig.1. The Henry’s constant for Kr gas on graphite
surface.
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E
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Table 2. 2D virial coefficients calculated. et
T+ Bw' Cop* ~ -
0.40 —-3.21 ~5.44 = ~
0.45 —2.41 —-1.33 >
0.50 —1.88 ~—0. 0644
0.55 —1.51 0.339
0.60 —1.24 0.450 |
0.65 —1.03 0. 458 0
0.70 —0.861 0.430 0 1 2 3
0.75 —0.729 0.393 P/ 107 Torr b
0.80 ~0.620 0.355
0.85 —0.529 0.321 Fig.3. The adsorption isotherms at low cow co-
0.90 —0. 452 0. 291 verage region at 94.72K. Ky only is taken into
_ consideration in the broken line, Ky and By, in the
;)' 3(5) 8 326 0 222 doted line, and Ky, Bsp and Cyp in the solid line.
. —0.329 0-2 Circles stand for the experiments.
Table 3. Results of Henry’s constant and 2D virial coefficients theory fit.
€ap/k A [ Z, K3 x10° Bopx1075 Cap X107 T
(m?/g) (pm) (pm) (mol/Nm~2) (m?/mol) (m?/mol)? (9]
2.01 -3.71 2. 50 94.72
170 12.3 368 350 1. 09 -3.34 2.84 99. 34
0. 50 —2.99 3.03 104.5
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Table 4. 2D Compressibility factor calculated.

N, on* &2t @3*

4 mole/g 94.72K 99.34 K 104. 49K
0 1. 0000 1. 0000 1. 0000
2 0. 9403 0. 9465 0.9522
4 0. 8820 0. 8944 0. 9060
6 0. 8250 0. 8438 0. 8614
8 0.7693 0.7948 0. 8183

10 0.7149 0.7473 0. 7769
12 0. 6619 0.7012 0.7371
14 0.6101 0. 6567 0. 6989
16 0. 5597 0. 6137 0. 6623
18 0.5106 0. 6137 0. 6273
20 0. 4629 0.5321 0. 5939
25 0.3493 0.4385 0.5174
30 0.2439 0. 3544 0. 4510
35 0.1468 0. 2797 0. 3945
40 0. 0579 0.2939 0.3481

Na/ 166m0t g

P/ 107 Torr

Fig.4. The adsorption isotherms at low coverage
region at 99.34 K. The notations are same as Fig.3.
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Fig. 5. The adsorption isotherms at low coverage

region at 104.49K. The notations are same as Fig.
3.
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